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Abstract 
The definition of economic growth says that economic growth can be seen as an increase in the capacity of an economy to 
produce goods and services, compared from one period of time to another. The aim of this paper is to compare the 
economic growth in selected countries of EU. We used two ways of economic growth calculation - demand perspective 
based on the GDP and its components and supply perspective based on the neoclassical production function (the connection 
between Cobb-Douglas`s production function and productivity). 
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1. Introduction  
The influence of demand and supply on real product and economic growth is the basic macroeconomic 
assumption which is documented on many macroeconomics publications. The economic growth and these 
sources are often studied from view of the aggregate supply factors. Burda Wyplosz (2003) state that 
essentially four main factors explain economic growth: savings, population grow, resulting in an increased 
number of workers, technological progress and finally productivity increases. Begg, Fischer, Dornbusch (1999) 
summarize the various factors of economic growth, like basic models based on growth of production factors, 
technical progress, innovations but also endogenous growth model built on externalities in human and technical 
capital formation. Schiller (2004) notes, that the growth rate of total output is equal to the rate of labor growth 
and productivity growth.  
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There are some authors who show that aggregate demand can have also an effect on economic growth. Dutt, 
Ros (2006) state, that economic growth may be altered by large demand shocks, due to increasing returns and 
hysteresis effects in labor markets and balance of payments constraints. The findings of Hartley, Whitt (2002) 
show that permanent or temporary demand shocks have been the dominant source of variance in output growth 
in  Germany, France, United Kingdom, Italy, Netherlands, USA during the post-war era. In the largest of 
European countries, Germany, demand shocks account for 76 per cent of the variance of output growth, leaving 
only 24 per cent for supply shocks. Different results present Gavosto, Pellegrini (1998). They investigate the 
impact of three different kinds of disturbances - aggregate demand, technology and the labour supply on 
industrial output in Italy. They concluded that output variability is significantly affected by technological 
shocks. Labour supply disturbances are also relevant, while demand shocks have a minor impact on the series. 
Based on the studies of Optimum currency area and beholding the current situation in EMU the necessity to 
study the influence and similarity of demand and supply shocks mainly in last accession countries is growing. 
Horvath, Rátfai (2004) show that shocks among EMU accession (V4, Slovenia, and the three Baltic States) and 
incumbent (Germany, France and Italy) countries, in particular Germany tend to be uncorrelated. Another study 
of Fidrmuc, Korhonen (2003) find that some accession countries have a quite high correlation of the underlying 
shocks with the euro area. However, even for many advanced accession countries, the shocks remain 
significantly more idiosyncratic. Some papers also study the similarity of particular components of aggregate 
demand (investments) within the last accession countries of EU (Dugasová, 2011). Mura, Buleca (2012) study 
the connection between investment and labor market. There is also some interesting connection between 
investment and labor productivity (Pavliková, Siniþáková, 2012). Bartóková (2011) concludes that investments 
in accession countries wereequally affected by development in western countries, such as lower interest rates 
or rates of investment returns and attempts of western European investors.  
2. "Demand and Supply perspective"  
2.1. Data 
In order to analyse the impact of the demand components on economic growth we estimate a VEC – vector 
error correction model, the special case of VAR – vector auto regressive model for variables that are stationary 
in their differences. This method allows consistent estimation of the relationships among the series and takes 
into account the cointegrating relationships among the variables.  
The base form of VAR model can be represented in the form of a vector moving average random 
components consisting of n non-stationary variables of order p: 
      (1) 
 
where Yt (Yt = [yt, ct, it, gt, nxt]) is a N x 1 vector of the endogenous non-stationary macroeconomic variables 
(yt - real output, ct - households consumption, it – investments, gt - government expenditures, nxt - net export), 
ȝ is N x 1 vector of constants, Ai represent N x N polynomial variance-covariance matrix, İt ~ Nn (0,Ȉİ) is a 
normalized vector of model exogenous shocks reflecting unexplained changes in the evolution of the 
endogenous variables in the form N x 1. If at least two endogenous variables integrated of order 1 (I(1)) are 
mutually cointegrated, then VAR representation of the previous relation can be rewritten by dividing by Yt-1 in 
the following VEC model: 
            (2) 
  
 
where ߂Yt is N x 1 vector of stochastic variables Yt  expressed by the first-difference,  
        (3) 
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I is N x N  is identity matrix. 
Before using the results of econometric analysis it is necessary to test the time series for stationarity and 
cointegration. We shall determine stationarity through the unit root test using the ADF – Augmented Dickey-
Fuller Test and the PP – Phillips – Perron Test. Both of the tests verify the zero hypotheses that the time series 
are non-stationary. The unit root test performed on the first differentials of the time series has rejected the zero 
hypothesis, thus it has proven the existence of stationarity in the time series being monitored.    
After verification of stationarity it is necessary to carry out the Johansen´s cointegration test in order to 
verify existence of a long-term balance relationship among the variables. We test the model also for the 
presence of residual autocorrelation and stability. We use Portmanteau autocorrelation test and Lag Exclusion 
Tests. The results of the unit root, cointegration and residual autocorrelation tests are not reported here to save 
space. They are available upon request from the author. 
For the second part of our analysis, we used a method called growth accounting. The aim is to divide the 
total growth rate of output growth on the contributions of individual inputs - capital, labor and technological 
progress (total factor productivity). Our calculation was based on the neoclassical production function of the 
form: 
 
                     (4) 
 
where At represents total factor productivity, Kt is capital input and Lt represents labor input. Mark Į 
represents capital`s share of income and 1-Į is labor`s share of income. In or der to obtain a decomposition for 
output per working-age person, we rewrite the above equation as follows: 
 
        (5) 
 
The decomposition requires collecting data for the series of output, capital stock, working-age population, 
and hours worked. A value for labor’s share of income must also be chosen. (Growth Accounting, 2012) We 
used these data sources: AMECO 2013 database online at: http://ec.europa.eu/ and European Commision`s 
National Acounts database online at: http://epp.eurostat.ec.europa.eu 
2.2. The influence of demand variables on economic growth 
We used the quarterly Eurostat data from 2000Q4 to 2012Q4 (49 observations) for gross domestic product, 
household and NPISH final consumption expenditure, gross fixed capital formation, final consumption 
expenditure of general government and external balance of goods and services. The data were seasonally 
adjusted. Before the crisis the trend of GDP and household consumption was positive in all analyzed countries. 
After 2008 the growth of GDP and consumption slowed (Czech Republic, Slovakia, Bulgaria) or even 
decreased (Poland, Hungary, Romania, Slovenia). The different evolution between countries is visible mainly 
in the domain of government expenditure, investments and net export. The positive trend of investments is 
interrupted after 2009 in all observed countries but the difference appear in the case of Hungary and Slovenia 
where the government expenditure even exceed the investments. The external balance of goods and services 
has a very similar evolution except Bulgaria and Romania with significant negative trend during 2005-2008.     
In order investigate the relative importance of the demand shock in the GDP fluctuations we used the 
method of Variance decomposition. This method inform how each variable contributes to the other variables in 
the autoregression and determines how much the variables (GDP) can be explained by exogenous shocks to the 
other variables (consumption, investments, government expenditures and net export). The results are reported 
in next Table. 
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Table 1. Variance decomposition of GDP (Source: Author’s calculations) 
 Variance Decomposition of GDP Czech republic 
Quarter S.E. GDP C I G NX 
 1  1.000788  100.0000  0.000000  0.000000  0.000000  0.000000 
 3  2.980483  91.86846  0.308348  5.666141  0.599293  1.557759 
 6  7.296472  81.58205  5.979925  9.245779  0.335633  2.856616 
 12  19.32414  65.77941  21.36071  7.646698  0.614981  4.598199 
 Variance Decomposition of GDP Slovakia 
 1  0.733471  100.0000  0.000000  0.000000  0.000000  0.000000 
 3  2.932921  89.43806  3.727871  3.131654  0.111918  3.590495 
 6  7.689915  76.76423  9.666242  5.619190  0.730191  7.220152 
 12  16.62743  68.61300  13.73596  7.542883  1.697560  8.410599 
 Variance Decomposition of GDP Poland 
 1  1.953076  100.0000  0.000000  0.000000  0.000000  0.000000 
 3  5.477361  70.37463  18.13618  7.010124  0.818122  3.660951 
 6  10.74397  55.67947  14.98821  15.05582  4.615860  9.660639 
 12  17.16878  57.82902  8.188448  10.90236  2.764427  20.31574 
 Variance Decomposition of GDP Hungary 
 1  1.168172  100.0000  0.000000  0.000000  0.000000  0.000000 
 3  3.669569  88.35580  0.271695  0.450183  0.273620  10.64871 
 6  6.901098  68.10525  1.506580  4.114267  4.660272  21.61363 
 12  12.40626  45.82621  2.444094  7.375482  13.74263  30.61159 
Variance Decomposition of Bulgaria 
 1  0.643947  100.0000  0.000000  0.000000  0.000000  0.000000 
 3  2.295304  85.92921  4.410670  6.621676  2.897193  0.141249 
 6  5.392298  78.14700  10.76024  8.276714  2.665369  0.150668 
 12  9.571216  79.85800  9.827197  4.808523  1.144819  4.361457 
Variance Decomposition of GDP Romania 
Quarter S.E. GDP C I G NX 
1  2.445732  100.0000  0.000000  0.000000  0.000000  0.000000 
 3  7.318705  93.90764  1.849863  1.391001  2.652432  0.199065 
 6  12.15537  75.08288  3.021104  0.684230  10.77881  10.43297 
 12  27.53602  24.78337  11.83697  1.604186  16.32450  45.45097 
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 Variance Decomposition of GDP Slovenia 
 1  0.560450  100.0000  0.000000  0.000000  0.000000  0.000000 
 3  2.349212  90.52262  1.220649  3.963622  0.161882  4.131232 
 6  5.920245  85.17220  0.323110  2.837469  0.084335  11.58289 
 12  12.33338  81.01081  0.467756  0.981758  0.858018  16.68166 
The Table 1 shows the different time and intensity of GDP reaction on the exogenous shocks in different 
variables among observed countries. In the Czech Republic, Slovakia, Poland, Bulgaria the household 
consumption seems to have the most important influence on the GDP variability. In the Czech (21%) and 
Slovak republic (13%) the effect culminate mainly at the end of observed period of 12 quarters, in Bulgaria 
(10%) in mid-period (6 quarters) while in Poland (20%) it was only during first 4 quarters and then its impact 
steadily decreases. 
 The strong effect of GDP on investments was observed in Poland (15%) in mid-period (6 quarters), the 
weaker is the response in the case of Czech Republic (9%) and Bulgaria (8%) after 5 quarters, Slovakia (7%) 
and Hungary (7%) after 12 quarters. The investment shock doesn’t seem to have much influence in the GDP 
variability during the whole period of 12 quarters in Slovenia and Romania. 
The contribution of the shock of government expenditure in the GDP variability is quite large in Hungary 
(13%) and Romania (16%) at the end of observed period. In the five remaining countries the role of the 
government expenditure shock in determining the domestic product seems to be rather low.  
The importance of net export impact on variability of GDP is strong in the case of Poland (20%), Hungary 
(30%), Slovenia (16%), Romania (45%) and Slovakia (8%) at the end of observed period (12 quarters). It is 
also suitable to consider the GDP will not respond immediately to the net export shock due to lagged reactions 
of domestic agents on foreign offer and demand. In the Czech Republic and Bulgaria the export shock doesn’t 
seem to have much influence in the GDP variability during the whole period of 12 quarters.  
For conclusion it is possible to state that the domestic consumption, net export and investments have the 
most important influence on GDP variability in the reported countries. The only exceptions are Hungary and 
Romania, where the government expenditures have more important effect on GDP variability than consumption 
and investments.  
2.3. The influence of supply variables on economic growth 
In this part we analyse economic growth from the supply perspective the so called growth accounting. This 
approach is based on neoclassical production function.  
Despite the fact that the V4 countries are in its history, as well as geographically very close, their economic 
development is quite different. In each country we can observe specific period, that have considerably modified 
development in economic growth. In the case of Slovakia, it's the year 2000, when the economy has started its 
economic growth. It was mainly due to the reforms that have been made. As we can see in the figure the largest 
share of economic growth in this period was the change in the volume of capital (growth rate (gr) 1.62%). 
Fig.  1 Economic growth and change of its components in the V4 countries during the period 2000-2012. (Source: calculated by the 
author) 
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The main reason for this was the first tidal wave of FDI into the economy. The second interesting 
period of 2002 and 2003 is associated with the effort of the economy to join the EU and second tidal wave of 
FDI into the economy. In particular, these two facts have caused that economic growth consisted primarily of 
changes in two components: technological assessment of the market (gr 4.46% in 2002, 3.64% in 2003), but 
also increasing the amount of capital (gr 2.07% in 2003). While Slovakia joined the EU Slovak economy 
struggled against high unemployment and low labor productivity, which reduced the rate of economic growth. 
This is also confirmed by our Figure 1. Since 2004, there has been a significant increase in overall productivity 
of inputs mainly under the influence of the adopted reforms, due to the inflow of new technologies and know-
how, as well as the country's accession to the EU. The result was that in 2007 economic growth rate reached 
historically high value (gr 10.494%). Development in 2009 was affected by the economic crisis. The reason 
was the significant decrease in overall productivity of inputs. Currently, there is again a slowing of economic 
growth. The overall productivity of inputs slowed as well as a small amount of new capital and labor has 
entered into production. A very similar pattern can be observed in the Czech Republic. The overall 
productivity of inputs was the main component of Czech economic growth during the period 2003 - 2007. In 
the period 2002 -2008 the amount of capital did not grow up (gr between 0.97% and 1.7%) as well as in 
Slovakia (gr between 0.52% and 2.9%) and also change the volume of labor was not significant. The year 2009 
brought significant economic decline of the Czech economy. Currently, the Czech economy has once again 
come to the economic downturn (gr -1.32%), although not as significant as it was in 2009 (gr -4.5%). The 
reason is declining overall productivity of inputs (gr -1.79%). Polish situation is very different. The first 
difference is that the Polish economy did not record economic downturn at least once during the period. Even 
in 2009 only slowed its growth, but did not fall (gr 5.13% in 2008 and 1.63% in 2009). The second difference 
is that the proportion of changes in total productivity of inputs does not represent the largest share of economic 
growth. Country has achieved economic growth by increasing the amount of capital (gr 1.23% in 2002, also 
3.21% in 2006 and 3.07% in 2009) and labor hours worked (gr -1.61% in 2002 and 2.08% in 2007). Although 
Poland has not reached the rate of economic growth at the level of Slovakia, but the obtained values were 
comparable to those in the Czech Republic. Hungary reached more or less the pace of economic growth in the 
first years of the period, which is almost the same proportion accounted for growth of capital as well as overall 
productivity of inputs. On the other hand, the Hungarian economy recorded a reduction in the rate of economic 
growth for two years before the onset of the economic crisis (gr 0.11% in 2007 and 0.89% in 2008). Year 2009 
was a year of significant decline in productivity of inputs (gr -5.34%) as well as the volume of labor (gr -
1.83%) and at the same time a year of economic downturn (gr -6.77%). Currently, the economic situation of 
Hungary developed similarly as in the case of the Czech Republic.  
Fig.  2 Economic growth and change of its components in Bulgaria, Romania and Slovenia during the period 2000-2012. (Source: 
calculated and drawn up by the author)
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Bulgaria, Slovenia and Romania are similar in terms of economic growth. Prior to 2008 there was either 
balanced (BUL) or slightly fluctuating rate of economic growth (SLO, ROM). The year 2009 brought a sharp 
economic decline for all three countries, but already next year Bulgaria and Slovenia achieved economic 
growth (gr BUL 0.4%, SLO 1.24%), Romania did it until the following year (gr ROM 2.16%). There are 
significant differences in the nature of economic growth among them. Since 2003, Bulgaria achieved its 
economic growth mainly due to an increasing volume of capital (gr 1.33% in 2001 and 5.71% in 2006). Since 
2008, however, began to overall productivity of capital contribute to economic growth in the largest extent - 
both positive and negative sense (gr 3.12% in 2008, than -5.72% in 2009 and 2.49% in 2010). Conversely, the 
overall productivity of inputs played a significant role in the case of Slovenia during the period 2005 – 2012 
(gr 3.03% in 2005, than -7.01 in 2009 and 2.35% in 2010, over -1.22 in 2012). An interesting fact is that in 
2002, when achieved economic growth was a result of increase in the volume of labor (gr 1.88%) and capital 
(gr 1.84%), the share of overall productivity of inputs was minimal (growth rate 0.11%). The same year is also 
interesting to Romania. There are all three parameters involved in economic growth in the same proportion. 
While the volume of labor declined significantly (gr -5.1%), there was an increase in the volume of capital (gr 
4.7%), as well as overall productivity of inputs (gr 5.4%) at the same time. The following year the amount of 
capital has grown even faster than the other two components, but since 2004, the only change in the overall 
productivity of inputs contributes to economic growth, resp. decrease in the extent possible. There are just one 
more interesting year – 2012, where the economic growth rate is close to zero due to the fact that the decline in 
the productivity of inputs (gr -2.02%) is replaced by increasing the amount of capital (gr 2.45%). 
2.4. Conclusion 
The analysis was split in two parts. In the first step we have analyzed the contribution of the demand shock 
to the product variability. In the second step we have analyzed the economic growth from the supply 
perspective, the so called growth accounting. In the first part we used the vector error correction model to 
analyze the influence of demand components shocks to economic growth in the group of Visegrad countries 
(the Czech Republic, Hungary, Poland, the Slovak republic) and Slovenia, Bulgaria, Romania.  
During the period 2000 – 2012 we can observed the phenomenon of economic growth but also the economic 
decline in all analyzed countries except Poland. Comparing the result for each monitored country has revealed 
following facts. The domestic consumption, net export and investments have the most important influence on 
GDP variability almost in all reported countries. While in Hungary and Romania, the government expenditures 
had more important contribution to the GDP variability than consumption and investments.  
Based on the analysis of the supply point of view, we conclude that countries Slovakia, Hungary, the Czech 
Republic, Romania and since 2005 also Slovenia have achieved its economic growth mainly by increasing the 
overall productivity of inputs. So we can speak about the so-called intensive economic growth and thus the 
efficient use of inputs. Economic growth in Bulgaria is the result of a combination of increasing levels of 
capital and increasing the overall productivity of inputs. It is impossible to say with certainty whether economic 
growth was just as intensive or extensive. Poland is the last and most specific country of all analyzed. A 
specific feature of Poland is that throughout the period did not record economic decline, only economic growth. 
However, achieved economic growth was generated due to increase in the volume of inputs, especially of 
capital. Economic growth clearly has character of extensive economic growth. Ultimately, the value of 
economic growth, achieved extensive and intensive use of inputs, are comparable in all countries. 
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